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(54) OFDM DIVERSITY RECEPTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a diversity 
reception device improving the deterioration of a 
reception characteristic in a mtultiplex reflected radio 
wave transmission environment in the radio 
communication/broadcasting system of an OFDM 
(orthogonal frequency division/multiplex) transmission 
system. 

SOLUTION: OFDM reception signals from reception 
parts 4-6 connected to antennas 1-3 are converted into 
frequency spectrums in first conversion parts 7-9 and a 
transmission line frequency response is obtained in 
transmission line frequency response calculation parts 
1 3-1 5 from the OFDM reception signal frequency 
spectrums and reference frequency spectrums from 
reference frequency spectrum generation parts 10-12. 
The distortion of the OFDM reception signal frequency 
spectrum is compensated by using the corresponding 
transmission line frequency response in distortion 
compensation parts 16-18. A selection part 19 selects a 

second input signal corresponding to a first input signal whose amplitude or power becomes 
maximum with the OFDM reception signal frequency spectrum and the frequency spectrum 
after compensation as the first and second input signals. A demodulation part 20 demodulates a 
digital signal group from the output signal of the selection part 1 9. 
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h;i^t#fla««»^^^ wi^fifcw 10-12* 
i3~i5 ressKWjft ' s»4i i 6 

-1 8TOFDMa*I*«*R7^^ hJKOl*t;» 

T, S^fcb<te«;t>a*SA£&53glcDA:ft{I^fc# 
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( 

1 

[WrffttjROlfiffl] 

7>ft^LTOFDM (fiXJafcRfl- 

lCg£MbTOFDMg{i«^Ji?£iScX^ h^SrHi^f 
*«l©SSlft*g!i, JICOFDMgflMMMWE**'* 

ft © ^-f A*- 7 7 > * #S/£ b , 

50FDM^;t->ffigS. 
[g»*^2] PSU©7>T-:*-£^bTOFDM 

flHtSgfiLOFDMgfWJS-tJ-tff 

at. 

«s»fc«F*jiifflr**ft©e£i&HSftj6*Ji^^a' 

hUI5^ i ©^&#a*> e ■f-ti-f-'nai* $ nsj^&ftx^ 

£ h;iH£S6l ©AAfflMffcU 8M2S**Hlt^a*»S-t 

CO A^f ^i: LT, Jgfefe b < 1 
<&»tt#afc. 

CW*«3] <®SiJC07>^±^^bTOFDM (fiXH 
j£ft#fiJ^S) «#*g«UOFDMS««*S-*n-£ 

a<h. 

«ttft*S*SHCUir*«ft©eiiitt«ift»i6#lltffl*» 
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2 

£ WU©Si*£#jST*fflriE£2ll&«&R*g£m>T 

Sub ee a & & ¥ a c <t d -t n-en* m a n 
*tfcasg i ©Aaflr^K*usT4« 2 ©a^ii 

10 f5aW¥ftt*ftft4c:tft*»it50FDM^ 
[fl»*B4] <@SU©7>^^&^-bTOFDM (iK2E» 

MiaoFDMg««^4*n^nHi£K*'<* wucsg 
irr<&«R©ss i ©^m^at. 

St. 

H*Rjfc**jiwT**R©e£B3»R«s*m#a 

Mies? i ©sejft^a^s-tn-^na^ansjBft*^^ 
*Mt-r43i*iit«#a£, 

1 ©A£m^£SSiRbTtB7JT3jl 

30 

tfrieaK^a© tti ti h^jw Ms n^n earn 
tsaa^at c t***fr*o fdm^ 

[19:R«5] i@SiJ©7>^^-^^bTOFDM (fiXJf 
*ft»W*m) ffl^*gfflbOFDMg«fitfi*n* 

Hti20FDMS«m^^n^*njiifegcx^^ wmcjk 

WBOFDMafll(l^R:»'r*#BHffliS»X^d7 h)V& 
40 £(3cT£-'4>ft< tfe— s>©#{!J^iSR7.^^ V)V±f8& 

at, 

wean ©**^a*»6-?-n*nta**n*«**x'< 

t> 

ittBisi ©**¥&*» s-tn-tnm* a nsfflttft^^ 
i7 h;u&m i ©A^it^t b, meesiKAttft^fiFJF 

2©A^{f^tbT, »«t>U<tt«*38«»'*i:tt** 
50 l©A*flt^«J:^-€-nK»i6:'ra*2©A*«^*a 



3 

tRLx. *n*'ftm©ttia«*&j:tfifS2©aia«^ 

■ ■ 
&6Effi**i«^a©iiia« v^;Mt ^awi* 

«PT 5«W¥ti SJHTT* z. t if a o f d 

ttft^-ti^S) «tssflbOFDMSfirit«n-e 

m-f si«gsc©g! i ojEjifat, 
at. 

busbs i o^m^s^e-eti^ntts^^naigK^x^ 

20 

SfiHISS^iSScjS^&^lWA^^tU, BUSES 1 CD 

2©A^7{I^iL-T, ««*>U<tt«*;&«**"i:&:*JS 
1 0AA(if*i^ni:««tS^ 2 ©A#ff 

tUiESK#a©mriE^ i (Dtatimn^m v>TStrias^^ 

<t, 30 
««t««I¥fti:*IHit5£t*1MStt40FD 
[»*5I7] tUSEeiMSSJliS^^*ffi^<i:Huf2S^ 

t © m k . miBeaittw jft»«*jmi * a c j: 

sitJfc^ 2 75^ 4 © 1 JSsE«!t© O F D -f A'- 

^5 ifcli6E«©OFDM^-f A-yfglfgi. 
[M;£:«9] BUffi7w;i'^U>^ett, 

WEeaKffljj[«:js:«Fjrm#at«k«3iicai**afce3i«j 

^S&J&^fc A# it -5 7 ^ U >^?&«<g7&<Pj£© 
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■ t. 

ME*2©£ife#afc«fcDSE*aftfcei£8P$rart;«s 
ajusmsjj^at. 

*tiEe*»i£RFiiiiiM^¥a©ai««s*ca^t»TB(iE7 

7 * fc tt S E«© O F D M ^-f A— >^.g(iS«. 

0] B&E*W¥Rfc«kD«H3n&7V>?$' 

TSWSSI^at, 

^t*a«WK:i»Ee3ittjiijft»iE:*jiffl^a^w*r 

#ii!t-rssg*^ 2 6 ©u-rn^ i ^essoo f d 

[Ifl$g( 1 1 ] fUEjMS?^a«. AQESB 1 ©A#<f 
■&!&TZ>m$kCDtrl$.^&t, £ne>SUS©-&j5E^a©iiS 

nm 6 ci»rn*> i se«©of dm^a- ->^§« 
si*. 

[tram 2] MEa*?#a«. iffiEssi©Aa«*is 

«tjE£-r*itfLX'^ h;u©4>*^iwi-jgs^©^7.^^ h 

vnmmb b < tt«:&fcjtttT«J±«¥a** 
u ci©jt«*a©ifc«ii»*fca-^t>TaK'»fp*ff5 
c: t sr^at-rase ^ 2 7511 6 ©u-rn#> 1 mmm<D 

OFDMy-fA-v^gfgi. 
C569i©lttfflfcI»9I] 
CO 0 0 1 3 

a (ofdm) tt\z£K>mmfcm&'i7 5mmmm->x 

->X?-A©Sff^tC*5ttaOFDMS{fgffi{C#0. # 

ic ««5tt*itie«i!i*TK:*i^Tt)!isfi*ttttfa©e- 

a ft *ST5 O F D M ^-f A- >^8«8« t B8T -5 . 
[0 0 0 2] 

[«*©«*] aa, *±«T-nf»ae7^-nif*s . 
;wt^©#ff*«M*6an*^STr»*. J&.hftxi'ifft 

7.) ©fl?»fcJ;DS«B«35«#fl;r*, ^-7.h^*i 

-^i^a-x ©&«!«, • i»*«iStt£©ftMa(B 

[0 0 0 3] fCT, £MZf? )V?-rt7>&ffimm\Z3$^ 



( 

5 

saxsiifiR^w** (ofdm) 

s-jws. oFDMigiiyf-sfKtesmiSs* (->># 

JU) ©-SB&3 fcf-bfc**— Fm?$tfWLmnT&K>; 

Mb. gfcfiWO&f&Wft^tfcte^T?^*. 

[0 0 0 4] £fcv ^WJ^&OFDMfcMTJSS;©!^ 

OTrtffi^MSnstS^^^^r^ 7il 
[0 0 0 5] ^<b\Z, OFDMgjU^itte, WVjW^ 1 /^ 

R\zmm?zm—m®.9L*yh<7-9 (sfn) #w& 

[0 0 0 6] b*ib&!!l^, OFDMeil^AH^MC 

n x e as i - J: o * i: ^ u v ^ & ic a K? 7 x — ^ > 

©«•*», »■&£«©(*£££* 

7 x-v* >>?<D&WIZ£ £gff ¥f tt©&Mb#> 6^1-^ 

m^Mm^m.-c^m.-r^m^wtf3.<o. &m*^m. 
©&si^©Sffl£&wb&ttftMtes>&<' 5 . tz.% 

fit, QAM^P^ft^£n&i^3Wfc^P?J^teU W$8 
[0 0 0 8] S£oT« ififf J^SJftJt^SfBttfcS^© 

b b , tis?ip D p jrc© it « * & < & * 
[0009] — «k:, £j»&£a«afce*at**»i!is 

«»«TT©g«Wtt©Bfc»^»£LT, ^-fA— 

g«a»**. i'-fn-v'^gw^scfcbTttfle*. use 

©g{f 7>-?:TTg{ft£RF (Slgfi^feiSc) ff^©^ 
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6 

^ £fc-5Sfc7 >x:h£)SiR UTr^ 
[0 0 10] b^U OFDM{5iM:£3;Ttegffi{l*§-£ 

OFDMfciiHf^CttbTte, RFlff^Ii^ 
10 6n&^t^5MH*«»*. 4*fc. *b(,>H«»aftte 

-f A- y?^l$nx l>> Ac. 
[0011] 

Pfefc^fJ^STjiC (OFDM) iZ^Cy'^y^JVm^ 

F DMeM^iCWBVJl/^XejS^tt^:*^ Cfijffl b 
20 ^fe, j£*&#A*-XU 7fi©T^T©*Fi)fTi&q c qfi 
j^K»Mfc*«©eaS*ST*K:tt. Itl^iS 

»««e*»*Tf©g«»tt©*fl:ac#*^, »»g* 

[0 0 12] mz, H«HKf*©63l3ft«^ttt«^«©v 

AMaj|W©J: 5 &rt»*&SSM:&a©jiffl 

0, OFDMe&;fr^£43t*£g^M4©efe#SL' t0 

t> »t o f d m «p k: «ift*a*?tt 7 x - 5? > 

^k:** btfc Jigfiwt^ff sns y-f a- v^rg 

30 (tSI©I^I£nti^. 

[0 0 13] toT, fr&WteOFDU&mjj&CDmW. 

IfjgfiS«T± i;*gfl«ftt©55fl5S*ST <£> OFDM 

[0 0 14] 

*^(i7>ft$^btOFDM (itt£Jlj£$C 
ft-fj^g) {i^-5rgmbOFDMgffl{f^$:^n^r*ntB 
MSSifSt. OFDMg<fft^'£)liSScy;^^ h 
40 JUC|£mbTOFDMg{g{g^JSi£gc?;<? 

tai i ©gg&^&i, d©oFDMgffi{f-^^?s^7> 
h jit&mffl&'&^f hjitfr fflfc&fc 

tJl«i:©y-1'A*-->5 1 ^7>^S:^b, OFDMSI 
b < \$m ts tfm± £ fe 2> ^-f A* - ~? 7 > ^ ft iS4R b 

A'-v^gii^fre' z\ t zttrnttz. 

[0 0 15] *mW\Z%Z>m 1 ©O F 

DM^/t— >f§fSl«. fliSiJ©7>7r^-S:^bT 
50 OFDMOTSS«bOFDMSflHI^«n*ntt* 



5 ) 



<ftffl¥- 1 1 - 2 0 5 2 7 3 



MUfc«»-r*fflR©» i om&^mt, o 

m i ©g&^a^^n^nai^ns ^ h 

»*jiwt-*«8©ea»fliimj&**ai#a«i:. jgi 
©x»^a^e*ft^ttm#sft*fl«»c;*'t£ hud 

*i ©A*«*k:#j&-r**2©A;&flH»&a&bTtH 
^-rsaw^at. coas^aoaiafn^STVs? 

[0 0 16] *g?!l:#SS20OFDM^'f;'!- ->?■ 
g{f ^gte, <@BUCD7>-5 i ^-S:^LTOFDM(I 

fli b o f d m g« £ ^-n^-'tim * tt^co 
ssift-raaskoiBioaEift^at, 'ofdmsa**!: 

©#JSffl«»;*' , <27 wu£j£#a£, fg i ©x&#a*> 

oeasKffl»*«:«rjicBb#ft t, * i ©ss»^aa» & 

3SKH*«t««*fflU»T»flt-r*ii*««^ai, fii 

is»*»rt:*jwi^a fc«t o ^-n-enacai s nseis 

saiR^at, n©a3?^a©uj:&fi*j&»&7*-r 

e^*5y*aij"r*«»i*ai:*AfB-r*iifc*«»t 

■rs. 

[0 0 17] *58iC««$3fflOFDM^'f^— 
gff^Mte, iSiiO7>xt^UT0FDMl^£S 

aLOFDMaafli^s-i-ft-fnm^-rftaftcsflr^ . 

at, OFDMgfffi^&^'n^iStKX^^ bJW; 
*»*■*«»©» .i©*»^at. OFDMSii^t; 

<o&mm$i%.z.'<? bjv^m^mt. m i ©^t&^aa* 

©e«»H«*£«F*aj^ai. »i©as»^aa>&* 

as»«a»***Mif5T*iflt-rsg*«Kt#a4:; 
wflr^aA^-tn-ena^snss^MtRaowiftR^ 



*tjft*afi©x*«^sa*?bTUj*-r*a*?#a 
a«-r*agB#atfe*«-r*cii:t»«i-r«. 

[0 0 18] COiSCiSSCffiJBl. aS2£«fctf 
IS 3 OOFDM^/t— >?S^gfTf« v OF DMA 

^sa»©7>7 L ^-s-&«ia«^aT?s«UT, ^-n-e 

ne.rooFDMgftff^^jSRx^^ h;i/<h#J?SJf 
10 7,^9 hJl/#&ea»««S*«:*#», £5>(COFD 

[0 0 19] *l/T, (a) S«t>L<a«;bii*S*'ifc. 
30FDMg{f{f*§-/g&R;*,^ h;KC*fJ^-r^^*ffi 
fl»OOFDMSflHI§H»»7«i' MV^SiRLT^. 

20 »a«***«^:t*:*S**|«a©OFDMS{i{S^«* 

[0 0 2 0] ftoT, «ttffca*?tt7x-^>ii r ICj:D 

T«ffl tt gflMStt £ » * :P-f /x— -> ^g{f £ ft -5 

tt©*^fc*«36*Wfc3fe#sn*. 
[0 0 2 1 ] *^ll:^5i4 00FDM^A— 
30 g{fglSW:. H»Jffl7>ftS^l/TOFDMi^*S 

«boFDMg««^s-tft*ftHjaT*«*©gte* 

at. oFDMgmffi^^^n-^ti^&gscx^^ ymz 
a»-r*a»©jiii©*ift#ai» ofdm^i^^;: 

©#««»**'** hM^fgi, JBl©«**a*» 

©ejSK«*»B*jita^at. *i©se*^a**s-t- 
n-fjaUjasnsHSft*'** h^sjn i ©a*{i*£ 
40 u e'si»ffl«[»rt:*jicm#aK«ti3iE-n-€ ! mitasti' 

-r^^2©A^ii^*as?LT, -tn-fftjgi ©a*« . 

^fe«fctf»2©ma«^£UTm*"r*a«#ai:. - 
©as?#a©Mi 2 ©tu^ft^&ffi ^Ti«*g:o« i © 

ffla«*©5*s»ttt-a£**i«#a£. £©£<%•» 
flt*a©ai*fl#A»€)7*-r ^^;i/«^*^i**wr*tt 
.Di^a t **«rr * z. t *<&m t-r*. 

[0 0 2 2] *^WfC^-S® 5©OFDMy i -fA— 



50 



©7>x^-$r^-bTOFDMfg^S:S 



( 

9 

ft l o f DMSfli«#s-f n-etita^j-rsifijscrosfi* 

Sg^T^llfcWm 1 CD%iWkmkt, OFDM^fif^tC 

©#Htmj£&;*^ vjvoij&msLt, si©^a* 
b^n^na7j£ftsja&$c7.^£ h;i/t#Dg^jsi&7. 

©e^ras^jft^aj^Rt. cti^eiissjsi&icj^ 

t, £©ii^R©SiIl©:iS^f^£m>TiM^R© 

»2©w*«#©£*s»«Tss**t« i fai, cio 

[0 0 2 3] CO«t5h:*»Wfc«*SB4, HI 5 ©OF 

T^x-T-s^tiaw^a-es© lt, -^n^n©oFD 

^Atfik^t^SOFDMSWff^&IS^^^ Ml/** 
v^tt (e) mm% b < ttfll****^: tf«c«)€2l8S^iSScJS 

T, jg^bfcOFDMgltfiHfJlifcgc;*'^ hJl/COg*- 
^If b, £©^Mfc&©OFDMgfB{l#J^£!8c.X 

— o-pgsf tr <h ^ -5 f 4 . 

[0 0 2 5] *^^tC*3l/>TK. .fgl, S2*itB83 
CD O F D M ^ A*- v^gff g jUSS^fe^ 

S7-fMU>d! r t5 7^Jl'i' l J> & Jf A b ft 
D , **V»«»4*fc«*5O0FDM^-f A*-vxg 

U>^g^SALTfc<tU„ £©«fc5fc:7^ JU^U > 
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[0026] £©7-r;u*'j>$^att. AttWfctte 
^at. es»ffl«»«*j(ffi*afc«fc'3*ttisft&£ 

$gt, £©^2©^&#RK«fcO^»3n;fcGji!8&l$ 

10 ai«-r*e»iiJ£«fiBa«^at. £©e«i>sE§iswai 
£^a©«d5&ft*fc*^T7 -r ji^^R©?^ u 

^;v^u >^-j-*7-r;^¥a©**«*e«5iii^M 
>s*«t»K:-ssti*a*j«»s«i*A<»*-r4ii*«i 

[0 0 2 7 ] ^fPJK&^Tte. *«fftl:iD««S 

[0028] h;wa«^a». «Atf^n 

k:* * n -5 ien x- * » yj © o f d m * g« r 

fc*, etfStajmraWfcSH&Tfcfc^-TfcSflifttt© 

[0 0 2 9] ^fSWCiSI^T, mi©A7j{f^-*fctt^ 
1 © A7J<f * 2 © A7Jffi^©^*?S:?f 5 Sif?^R 

n^*n©^7N^i7 hJi'©»(Sfeb<tt«7js:-&fi)t-rss[ 

[0030] sfc, ■ »2ro«l««K:J:*a«*att, » 

i ©A7j^f ^■^ffifiK-r^^T.^i' h;v©4"^ b 

^©^7.^^ hJUt*pb©S*Ifeb<«*7jS:it^rS 

jttt*a*:firu. ^©jt«#aott«is*fc*tJir»Ta 

50 iO. h;V«fC^f^ti©@nfey-f 



( 7 

11 

[0 0 3 1 ] 

Sr#flHLTI¥«etBi5ST*. (SB 1 "<0*J6»J8) El 1 ' 

«, gft7>^l-3TOFDM«^g{f an, "S 10 
«St4-6l:A*Sni. g««4~6tt, RFffi^O 
F DMll^^^-^/O K«^KM&fta»-r 

^-XA> H(i#*OFDMg««^i:L/Tai*-rs. 
[0 0 3 2 ] §{f gf$ 4 — 6 6<EO F DMgif If -^tef?! 

1 to3E»»7 — 9*cA*an v Kis^— yxssa (ff 

hJMfiTF* OFDMgfflf^HRRX^J 20 

[0 0 3 3 ] ©flSHafcacX^ h;U^J5ESB 10-12T 
tt, *1 CDaSIBB7 — 9^6<^)OFDMS^fi-^j3&S 

jit&m^T&y'^y^.x i — # n tc^i^coeMS&ii^ 

[0 0 3 4] »l<Da*flB7-9T*J5KanfcO-FDM 
SfflflfH«Rx^i7hJH4i*Mflt»i 6-1 8l:A 30 

^ffiSBl 3—1 5T*ai;Sn3fcft:/5>3 L # l-#nO 

<ktfS*.««««l 6-1 8T£/&£n&S*M«f£tDH 
SHft^^MUHU *n*n»«?SBl 9fc*l(DA*« 
^A&cfctffg 2 (DA Afll #B t LTAA^tl^o 

[0 0 3 5 ] JS^gRl 9H »1 OA*{I^AT*-5^ 
7>^# l-#n£>fgl ©£»«7 — 9T±/«aft&0 40 
FDMglUf^ttXA^ hJ^tbKL, JB«t>L<' 
li«Atf**ta:50FDMSjHlt«iSRX^? hJl/ 
^J«Jtlfc/7 <E>|g 2 CDAAfl-^B t UTAA 

*tl55*Mflt«CDOFDMS««^ffljft»cX^i7 
£ii&*f3o M#?£Bl 9TB«Sn&ffi*tt««<DOF 
DMg«fl|#«jftft^^^ h;Wi«M8B2 OK: A* 3 

[0 0 3 6] OFDM^ffl^ly 
>#;UfttC, aSiffll 9*^l©aEJftflB5 7-9A^e>Hi* 50 
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.Kaffcb&^ft&tf, — 3t^ffltfffc3SabfcOFDMg 

[0037] ^©iatc^najBttfcintf^aftcD^ 

8Kb, il^b7ty^>5 1 Tf#6n^^^M^cOOF 
[0 0 3 8 ] 1 9 \Z-D^X>'A\Z, m 2 %m ^ 

ts^i 9^micD^jG£^j^iK0^r^o Eiiom^o 
y^>^# i — # na>e>as?8Bi 9 KA^snsssi to 
a*«-*iah i~43 c^nfnA^^n 

£ e ?g 1 ^jfijgffi©*-^ $g 1 ©A^ii^A'ttS 1 <D 
SJfeffl 7-9*^6ttS*an*OF DMgfgff^/g&gfc* 

A*fs^A**eai»a«»js«j(tB»i 3-1 5**60 

fcBAOW^-fc**). SSl<D£!fc{«7-9a*B5ji:7 
-Ux^Jfe^fT^ :t^b, K§1 <£>^§P7-9T^ffl 
^n^OFDMgflfl-^^^^Ts^^ h;wa«R©«» 

[0 0 3 9 ] £j£g[U 1-4 3 11 ?gl ©A^ft^AO 
^Sc^O^A^^ h;KOfii|Sfeb<tt«*S^jBRbTa 
*T3o «-J5fiBK4 1-4 3ttii«, OFDM 

i7 hm^tfefi^. ^eebm 1-4 3<oman it 

ttffl4 4*5cktf-feU£*«4 5tCAA^n^>o 

[0 0 4 0] Jt«BB4 4Ttt, S-y^>^# l-#n(C 
ttJfc-T 4 1-4 3<Dta*SrJt«UT»t>ai**< 

ft"feU£*W4 Sfcilfcrrs. -tU2^ffl4 5tt, tfctt 

sm 4^6aasnfc##o^5>^(z»^r*^j5ESK 
[0041] ^©«t5tH2K:^-ra*?«i 9(Cctn . 

B 1 (Dlr^7 >f # 1 - # A**ft5S 1 CO 

^5<0»l ©A'A«^A*aiRUTa*-r5&». # 
y^>^# l-#nK45^*l!HkO«^^^ 
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[0 0 4 2] B3«rffll^Ta*?»l 9 ©IS 2 ©$ 

£ 2.©fi§j5£WcS-3*< S«SI$ 1 9 ©»ff*STen?* ' 

7>^£>A:fr£ti£?f§l cWfl^A©'t 3 *6. in— 
©J3i£$C©i&jl7.^£ h;U«»:5b©ffi*I ! bb< tefttJSrit 

srr-s. ^bt, m.xs<>7 h)vtf&&rz> f i~fm© 

[0 0 4 3] Z.<D£o\zM$!.ffil 9©*2©flUdt«K:«fc 

;tMf^£bTA#2*ifc8jl7>^ ^©tMIfe u<«m 

s6, _g.««M*&*:*-< n ........ 

[0 0 4 4] (»2©&K®ffi) H4tt. #36§l3©OF 

d M^-r a*- i^^m^mow, 2 <DmmmB ^stet 

afe-5. *SIJS?gfig«> El l tc^bitfgl <D$mwm\z%> 
rtzmmffl&'&.T*'*-? h;w£j&si5i o~i 2tt^n 

T. -0©#BftJ^&£!cX^ hJU£/£gB2 1 

[0045] ^je^t^oiTt). mi(DmMBm^ 
mmz. oFDMfii^oiy>#Mi:, ss^asi 

[0 0 4 6] (S83©HM7gl0 #fg0Jl©OF 

d M^-r a- ->^s(i.sb©^ 3 (Dmmmm^^-rmx' 

\Z. fi2BHiS»Ji«iS*1fi««CO F DMSIOT 

951 3~1 5T^Eg$tXfc{5iMS&Jlife^C^i:, H#-*i 
«SS1 6~1 8 TtJSSnt^SMCOF DMS« 

-t-n-^naiRap 1 9 d 1 © 
a*3 &xm 2 © a^j«^b t ixAAsns. 

[0 0 4 7] 9te, SS 1 <DAt>m^AX3b&7 

7 €>©#(§ 2 OAAi^BT*51*II8SIOOF 

n, &sigi5 2 0 tioif^ v^^m^^wzw^^tx 
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[0 0 4 8] ^©J;^lC**JS^^lC<tntf, MR©:/ 

7>^# 1~# nW^SfeiMS&ja&RJfc^©^** 
li«S*i*^^©OFDM{f#J13&ic7.^^ h;U££fiK 

[0 0 4 9] **«6»j»TrttBI4K:^bfc*2© 

10 ^rt.^ h;u*fefiSESB2 1 -tfim^t>nx^z>ifl* muz 

KLtz&l<Dmi&M1&<0£.0\Z&-77>3-#l~#nm 

\z&mmw.$k*^9 h)i£.j&%w i ^%.n2>wn$£i>x*> 

[0 0 5 0] .**Jfi»Sfifc*^T ! b, B1©*MS 

— je^rawt^ffibfcesiKjg&^^srffiv^ 
x-? a^-r-s - 1 s^t, of 
DMSint^© 1 ->>#ju«k ^>^ia^W ic, 
^j&aft-rs^^siajfcbfco, %.y>#)vm\zm 
20 R-ra^^sBarr* 

[0051] ^4(Dmmmm) i6ii #fg0ji-#3 

OFDM^-f A*— ->5^f =£B©3S 4 ©§U£Jg«&£SVr 

EI4C^bfcS2©*JS^!8 
\Z&l-t2>mi roS*«7~9*»6»ta*Sn40FDMS 
IMMMX^i' WH::tt*.T, £2M*fltfRl 6~ 1 
8*6a*SnSS*«««OOFDMSfflflt^*ft 
h;l/£iiiRg&l 9^©|g 1 ©A^rtf-^AiU €■ 
y^>5^# 1 ~#n*6JBl ©A*«^A©**»aSia 
1 9lcA*^n-5fi5fi£<i:bfct l ©f $>Z>. 
30 [0 0 5 2] &:/^>?# l~#n(C*5^T, S«7> 
ft 1 ~ 3 TgflS tXfeO F D Mltf tl g€HB4~6 

" mzntz'&, »i©sE»»7~9CA*s-n,- asa?-- 

[0 0 5 3] |BlOSE«IB7 — 9*6Hl**n4pFD 

»13~1 5 tiS**l«ai5 1 6-1 8CA*sns.^e 
ai»»iSiR«Sjmi» 1 3 ~ 1 5 tt. OFDMSftlt^- 
40 H«^X^i7 WU£#JIBH h^feJ«*2 l ie 

ci (DfcmmmtiL'&fc&iz & x o f d ms^i ^sftic 
[0054] QAM*©a««««iian««^Tea 

^, 6~1 8«^l©^»fiP7~9*^ai 

50 QPSK^©{4ffl^fl^i^T«il^, Etta*****^ 
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-5. mwhii mfrmm&i 6~i 8Tiisi©gi 

fB7~9*»6U*Sns'OFbMSfiffi<*««l[jBc^'<i7- 
ffil 6 ~ 1'8 I: i5S*I««CDO F DMSIflltflS 

5**150 FDMSfffg-^&g:.*^ MKDftfrO fc, 10 
3l*ffi<g^©OFDMg{fff-S§-ll&gfc7.^ WH2S*S 
*> b < \ZMt> Zit&LX?? >?*a&T*> Z. t feT^ 

[oo55] tcT. ^mmmmx-itMRm 1 9 »c j: v 

^ 1 .© A* f f A t LTA A $ tlft 1 *i«gOO F D 
*#«*i£*S*tt««©OFDMa««^HiSft* 

zf^y^frzm 1 wA^d-^AtLTA^sn^s^is 

*S ; feL< fam^375^>ci:7iS^^-?ift^<Z)OF DMgf 

SB 2 0 iz i^Tr^ z/PMm n&mzmmznz. 
[0 0 5 6] &;fe, 2|s:|^J£^SIfc*SUiTS^SPl 9 ttO 

mt±iLfc^*.MfS^cDOFDM§{i{f^jliS^:^^i7 h 
JU£J8^T:/^>^£aiRUTfc,£^. 13 1 30 

[0 0 5 7] (£5 B7IJ, #R"3>lfc:«a 

OFDM^-f A— >^geS«©»5 0D*lfi»!8*^T 

iltRgBl 9lz£-?X7?>?- 

SIl&fflifcScJfcSFfcJB^T. a&S*lfc:/7>^-©OFD 

oT^5. 40 

[0 0 5 8] Tfe£>*>* Zfyy^X l~#nC*3^TS 
fi7>x*l~3:CSfcSn&OFDMft*tt£««4 

OSE*«7~9 CJ:?TOFDMai!f^||»ft7^ 
h;U££*. e&fM&KftSffltiffi 1 3~15lt O 
FDMg«flra«iftR;*"^ h;Ut#flHffljftft^^4r h 
^£j*ffi2 1 let D4)S*nft#jfifl»»7'«i' MV£ 

^eejMK^ft&^srism-r*. fut, ofdms 

Mfl^ffliS*^^^ h;U«^ 1 OA*OTAt LT, S 

tzfcm&mi&&ifc&itm 2 oxtim t b-r-etven 50 



) 11-205273 

SJRg|5l 9(CA±/$n^.o 
[0 0 5 9] SJRgBl 9«, ' ?gl ©A^ff-if AT 
7>f#l~#nT-MSnfcOFDM§f<f^Jlt» 

SriSiRbT, ^©y7>f*f>OOFDMgttf^S 
^^^7 h;Ui5 e fcZ>*-f5iMS§jl^iC^g : ^S^i««g|5 2 2 
(CA^^n-S. IK8i!l9li, E2Sfc«gI3-etttWU 

[0 0 6 0] £&ffl{ftffl!2 2.tt, MtRffll 9*»6til*S 
tt/tOFDM§{f{f-?§-Jl!££ScX^:J7 h;i/©£^£jgiRg|S 

1 9*»e.m*snfcfisi»«ife«««*fflHT*t«-r 

*. fit. H05*»«*2 2 fc«fc5S*«flt«©0 

FDMSiIfl-^MI^X^i7 ^S?g|5 2 OTf 

[0 0 6 1] iOj;'5fw*IIJiS^ i C«. ifgSc©:/^ 

FDMgifff^Jf &i&X^;7 bA-££/&-f S^^S 

jS§«:ffl^TOFDMffftfflX^ h;V©^#.£ffi 
«U S*i««OOFDMgflIf «8»^'<i' hJl' 

[0 0 6 2] fcii, **KS»»T»i##l~#nT— 3 
©IMHBafcRX** Wl^fiEfflS2 1 **^TLT^*36«, 
El (C^Ufc^l©SI^^©J;^tc§y7>5 L # 1~ 

[0063] s*:, *nffiBmiz&i,*Thmi~m4(D 
mmmmtmmiz, m&ffli 9#oFDMg{t{g*t©i 

•»**»l:OFDMgfl|'fl|.fflitS:^i? KM,;*, L- < 
•5 £ b T fe £ t » b , — SB? IK] flfl tC m b O F D M g« 
T y 7 > ? fi JMK UT t> «t U„ 

[0064] cm&oimmwm asti *^Bjfc^-5 

O F DM/-f A— >5 l S«K«OJB 6 

sif?bfcy7>7 c ©ein?§^&^js^ : &ffl^T, as?b 

fc^5>f©OFDMSiflfMt7^^ MKDS* 

[0 0 6 5] f^t)^, ^ 7 >^ # 1 ~ # n Ttt^ 5 <D 
Sfc»«M*i HAIIC, ^l©S?^gB7~9TOFDMS(f 
«^J1«»7.^^ !>M4sE$n, gElSS^iSS5:^ff 
fflgBl 3-1 5t?e3SBS«iil[»*:«35»±J«$n*. ^b 
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[0 0 6 6 ] aK8Bl.9». 3§1 ©A^/ffi^AtbTA 
te. fg*««^2 2 CA^Sn*. 10 

[0067] m^-nm^2 2 a, a**wi 9a»e»ttias 

[0 0 6 8] ClO^eitC^SIJg^^T-H. 
^# 1 — # nfflW^t* fe-SV^SffiilS^S^t UZfc 

{g&WOFDMglilf^JSl&SfcX^ NHCioTf^ 

[0 0 6 9] (» 7 tBgffl&tt) ' H 9 tt, #5B9ifc«* 

O FDM^-f Wi/f fflSifflS 7 

ilODig^Sr^S^-S^ifetC, E]4tC^b£:fl2CD^iE® 30 

ttfc*w-*ea6tt«is**ti:«fjmi«i 3~i 5tm&m 
««b i6~i8 tronac-tn-en^^ u >^gP2 3 

[0 0 7 0 ] ^mSffi^Tte, El 1 tPtticD^IIII-e:^ 
>5^# l~#nlC*3(/>T?fIl<0^&8B7~9fc:<fc<3 0F 

ra&ScJfc^JSffiSU 3- 1 5tt, ^WOFDMgfUI^ 
WSft^^i' #BH»*»^^if WV3E/&HR2 1 

-e£/&£nfc, OFDMgfiii^Jl&RT.^ hJMC*t 
J&t" -2>#fI^&$:X^ WU£J3^T, «-^7>^#.l 40 

jfta^JSUlBS 1 3 - 1 5TfftB^tlfc : &7 r 7>^# 1 

~#n<D^mm^m.^\ty^)v^^yif^2 3-2 
sicA^sn, ^n-? r n©^(ta54~6T-^SD$nfc$ft 

*«©ffi*jW*SSn-6. 7 4 )\r*V>if»2 3-2 5 

«. *-n-6n£**Mt» 1 6~i 8 icA^sn*,, n*- 
make 1 6 - 1 8 «, 7 ^ ji/^u > ^©easKHifeR 

iB**ffl^T*10*»ffl7~9*»6a**n*OFD 



$#$¥1 1 - 2 0 5 2 7 3 

•So 

[0 0 7 1 ] Ml ©£»«7~9-C£j5fcSftfcOFDM 
gWlt^JHftR*"^ 1 6-1 8T 

s nfc s#-tfni&© o f d m %m\mm&$k* ^ * 
h>;vn ^n^nm 1 ©A£<l-flAi3j;tfS§ 2 oa*(I 

^BtLTg^^l 9 KAftSnS. IWHlffll 

csbstss 1 <Dnmmmtmm<D^mx'f7>^^miR 

U jM^Stlfc> r 7>5 1 ^e)^2CDA^ff^i:bTA^ 
^n-SS^Wft^OFDMS^iffi^-JHS^^i 7 Ml' 

g^SM&WOFDMgflfl-SfJij&Sfc^^ hMr-f 

[0 0 7 2 ] fciMSS^ 

ttiW 13-15 £S*Wff SB 1 6 ~ 1 8 ©M 
C^;^ U >y§B2 3-2 5 ^ri'AT^-il'io 

«*«±«3]E*ifc*tt*. gflM*tt©5&fl:SJ:DWaEIC 
3fcST 3 r t # BlflB <h ft -5 . 
[0 0 7 3] ft£, **MHf*ttH4t*UfcJ82 0* 

ffi^KttbT?^ Jl^U >^SI$2 3-2 5£>tiDb;fc 
|2 5*5«tt/12 6lC^bit^3*5ct 

tia-tzzLtb^szh-efcz. $e>tc, @9-e««-7 , 7>? 1 

# 1 ~#nT— •D<D&mmiK8.*-«-2 WU£J5&£&2 1 £ 
*ffltT^S* s < 01 CiSbfcSl <DmMBBO)Xv\Z 
1— #n«C#B9^&St^^^ Wl^J&gR 

[0 0 7 4] (i8ffl»f) 11011 *»Wfc« 

-na-r**. ^mmmM, m2\z^\,tz.w,i<DmMm 

^*esi»«ift***jmifB i3~i5 £a&« 1 9 1 
(owz-tn^nv * j\<* v >if&2 3-2 5$#Atfe 

[0 0 7 5] Hi t^«©¥It?# 1 

- # n K4s«r»Tjg 1 ©S&3B 7~9(CJ;0OF DMSts 

3-1 5tt. ^©OFDMSfflft^-Jl&i:^ 

ntOFDMailfl^HijER^^i' h;VC»*TS#!» 

mWL'&z^z hJi&m^T. #^7>^# i~#nic@ 

[0 0 7 6] §^*7>5 1 # 1— # n©e5ISSJli^Sc^ 

SfflgBi 3~i 5T3icasnfceaii6fflift»«»»47-f 

4~6TWSD$nfc*t : i : ilCD^^^*$n.S ( , OFD 
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»2©Aa(S#fc'LTig*!tH5l 9fcA*£n*. MRU 

i9ii 17 iz^Lrz.^5commmmi:mm<D^mry 

[0 0 7 7 ] £&ttHftfiB2 2tt, MtRffll 9*»6W** 

nfcoFDMg«e#«a»^^i7 h;p©g*.&ais!as 
-a. «sasB2 on sg«-ffif»gB2 2 as £$n*^* 

[0*0 7 8] d©J:5fc*5fe»»*tJ:*d:, eiHSSJlI 
iSStJtS^ffttlSS 1 3~1 5<hH#?g|$l 9 ii<Dffl\Z7 4 )V 
^U>^g82 3~2 5i&}fAt*c:i:T- < €-7*7 
1 ~ # n TjUffl 2 n5fi2Bfl»RiSS*»J: D lEJgtCte 

[0 0 7 9] **M^^ttE17IC^b/t^5(Dj| 

otn5^ u 8 \ztk uti 6 <D^m.mm\zn 

3. 110tli^7>9 1 #l~#nT-O?) 
&mm$L&L7*'12 .V)V§E.fSM2 1 <&#fflbTl>5#, g] 
1 fcSbfcSfn©^iffiJ|£a8©±?fc#7*7>? 1 # 1~# 

[0 0 8 0] <7 j 'J >^SBtCOt»T>0 11 ICv 

si 7 i; tz \tm 8 (Dmmmmxm ^ -a 7^ u > 7*95© 
-ffi^j^st. 01 1 cd7-t;u^ ij > 7*35 5 on n 

9 t/tlJil 0 H&l^T&T*^-? # 1 ~# n iC^tt-S 
eiUBSra&SlS^ff i±SSB 1 3~1 5©ggl:g^n5 
7 4 )V9V>i?to2 3~2-5T?*t)?-JB2©361ftaB5 1 
t fiffitlMrtf faffliJ^SB 5. 2 £ 7 ^ ij >£f 

[0081] 3-7*7 >?*-# i ~# n-encman/teasii 
^ans. * 2 5 1 -rta, A*snfcea»s 
©**, -r3ttto-6eas»p#iwis* <easitH -ww** 

£&-f. f*§2©S&£|$5 1 ©Ui*"e*2)jg3aE7'n7 7'f 
;UB€Mli59EP$MA^flt 5 2lcA7j£n, r^Tliy 

3 T^^iffij&tft^ s ti. 7 * BK 5 4 ©ttttfftfBk't ' 

[0 0 8 2] d(D=tri7a7^;U^U>^g|55 0 Srft-SH 
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tf. mmmnW^trz&zitj.fcfflimmz&^Tb, 

[0 0 8 3] §12 £fflHT, Hill \Z*il,tc7 J )l$ 
U >7*g|* 5 0 tiSWSIB 2 O^mHI? 5 1 ©Iftf^^lKBJ-r 
-§>. 012 (a) K, TftW&t.— 0(T>m&WLlfi&&1rZ> 

2&^)vi%.m.-T\z&^T, &7?>3 u (Dfcm8&m®.%. 
io fo&xmmi 3~i 5t?jictaan*ei3iBfl»ft*so 

x-s?>^ss*Siec:u, ^©p B 1PSttftS-3/fcJiWTS£ 
»TSfc», ;:n*as2oSEift«5 iT«rM««o*« 
iz^m-r&t, mi 2 (to t^-rj;'5^ass7'n7 7 

^©/s^i&sansck ■5^7-1' u >if%®mom 

fe*ffz>Z. 

[0 0 8 4] 7-fJU*U>if»«*M!5t«5 3tt, 7-< 

[0 0 8 5] (!?§ 9 ©HM^ffi) HI 3 a, *5BWfc« 
§ O FDM^yt-i/'fSfiglO* 9 ©££-»-£ £3* 

THTrft*. ^mmmmit. m 1 o "cjsufcsssc-fcjg- 
30 3it. £©w«n«3 i#&aaan*?i£BiHttSt 

' &X.19h JlMRffl 32i, 11^ 3 3 ~ 3 5 ftjgjp^ 

[0 0 8 6] *HJS^OOFDM^'--r;N*- 
v^Sif ^ST'ti, ^■7*'7>g 1 # 1 ~#n1:*WSf 
7>t"^- 1 ~3T§ff$nfcOFDM{f^ta§{ISI54~ 

6tA7jsn, s««4~6a*&#-Fj«iiiwj»4an 
40 «^i ©^mgB7~9izA^$n, asa^-uxagjft* 

[0 0 8 7] 7n □ h«J**«fflbfcOFDMe3l*iC 

4^2 1 T4lJin, t*Sftit#|IBHft»7^i? h 

50 )Vm$C&1fi*'<{7 YJVm^Z 2 Sr^bT&7'7>5 1 # 
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1 - # n (Dfcm&mw&fc^ntti^ 13-15 \z a* £ 

[0 0 8 8 ] ^&y^>^# 1~# nomi <Dm$M7 ~~ 

9©tn*ttji3aiaB3 3-3 s^A*$n, -¥{4P#r^ 

(v>#;VP3M) /fWiSiSSn*. SM:gS3 3-3 5- 
MSB 3 1 TSSEiS"r«)^i:^ct-pT*i;s— ^P^PbI© 

il®g|53 3- 3 5cD#^^P^H<h^6?^^c 
[0 0 8 9 ] ^lCDg£&g&7-9^£>ffi^£n£OFD 

«nca«i 3-1 5»c*3t^Te3iK«iSft««r3&«iKi'a 
§{fgB4- 6T{*jnanfcai**^s*si»*"r«>fc«) 

6D7^;^U >^*g|S2 3 — 2 5 KA^StlS. y-ov^ 

u >j/«2 3-2 5tt, esi8S«*!Sc*«^-&snss 

. ■ 

[0090] ^-r;v^u > if SB 2 3-2 sofiiatt, El 
as 7 - 9 e> ta* sns o fdmsm^ssx^^ 

2 3 — 2 5^"6ffi*$nSS*l»S*©e2l8SHft»lS 

«a* 2 oA^fl^B t ux-tn-enaKBB 1 9 k a* 

[0 0 9 1 ] iiiRgS 19lt II ©AAMA t bTA 
^$nfcy^>5 L # l-#n"C4fiESnfcOFDMSffl 
fa^fflifcS:;*^ Ml^JfcfeL, »«t>b 

n&oFDMa«fflfH»6x^? h;v*j:«eiaiB8ffl 

ft&OFDMSfIffi#B«**'^ WW&5*£a&65 
T^. «Wffl5 2 0 Bu £<01i*««l£<&OFDM3{t« 



[0 0 9 2 ] mSBLfccfcifc, ^WJcRflT*-^*^* 
LT#^7 >5P# 1 -# n 0e£&«$ft«£*ttlfl: 1 

3-istcA^-r^o rcD«iatt-«K*ij5t»a«ia 
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(fyya>fVl/i'f7WI) tmiti. HOJIb 

mmm^Ts^ h;^p?Mk^s«b/cOFDMif 

CDfe^SS^feiSc^tcS^^T, (H?£ijk + Infill <£>^ 
[0 0 9 3 ] i o J: 3 tc*^ J6»» tc <t * ii , 

[0094] 014 fC, Ell 3fc^bfcS9©*Jfi«S8 
Bja.SQPSKtU iiHEb/No (dB) , ffi 

. . ia't»o[)Ttt2«[ (maafcisiiiiij*fe) (Dmmmm 

**Jt&5ST-' ^H^tt* D/U^0 (dB) 
20 5 (dB) co^^^-^n-^n^LTV^o 0^1**10 D/ 

[0 0 9 5 ] fc*5* **tt»«Ttt»JC»ftSe8B*"C 

«nffi3 i twa**^ b)im$i&3 2&&Tfmmm 

3 3-3 5£igJabfc«/&£&oT^£^\ |gl-fg6 

©*Mi»a^>juTwa£n»3 1 

K2B3 2*3j;^5S3ffiBB3 3-3 5 £iiJOT£*?l>&<hbT 
30 [0 0 9 6 ] 

n«oFCM§fli^M7^^ h^s&ttesa&H- 
[0 1 ] *«^fcffi5 0FDM3f-f ->g=-$fiS« 

40 [0 2 ] *55^t«SOFDM^-f A— S/^SflK* 
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